In the course of our screening for new antibiotics, antibiotic A-269Awas obtained from the fermentation broth of Streptomyces sp., strain No. A-269, isolated from a soil sample collected in Kumamoto City.
The antibiotic was basic, water-soluble and active against Gram-negative bacteria, especially Escherichia coli and Proteus vulgaris. As already pointed out by Mehta et al.l) , streptothricin antibiotics are commonly encountered in a conventional screening program, based on detection of activity against Gram-negative microbes. The antibiotic was also found to resemble the streptothricinlike antibiotic, LL-BL 1362).
In this paper, the production, isolation, physico-chemical and biological activities, and the structure elucidation of A-269Aare described together with the taxonomic characteristics of the A-269A-producing strain.
Materials and Methods

Microorganism
The strain No. A-269 was isolated from a soil sample collected in KumamotoCity, Japan. Morphological Characterization After incubation on glucose -asparagine agar for 7 days at 28°C, the organism was examined by a light-microscope and an electron-microscope (JEM-50B, Japan Electron Optics Laboratory, Co., Ltd.).
Cultural and Physiological Characterization
For cultural and physiological characterizations, various media recommended by ISP3) and Waksman4) were used. Color names were based on the Rayner's description^.
Utilization of carbohydrates was determined by the method of Pridham and Gottlieb6).
Fermentati on
Shaking culture fermentations were carried out with 50 ml of a mediumin 200-ml Erlenmeyer flasks. Spores from a slant culture were inoculated into a seed culture mediumcontaining glucose 2%, soluble starch 3%, soybean flour 1%, peptone 0.5%, NaCl 0.3% and CaCO3 0.5% (pH 7.0). The seed culture was incubated for 48 hours at 28°C on a rotary shaker (160 rpm). One liter of the resultant seed culture was inoculated in a 30-liter jar fermentor containing 14 liters of the production medium consisting of glucose 1 %, dextrin 3%, soybean flour 1 % peptone 0.5% and NaCl 0.3% (pH 7.0). Fermentations were carried out for 48 hours at 28°C with agitation (350rpm) and aeration (14 liters/minute).
Antibiotic Assay
The conventional serial agar dilution method and cup or paper-disc method were used in this study. The test organisms used were given in Table 3 .
Fast Atom Bombardment Mass Spectrum (FAB-MS) FAB-MSwas recorded using a Jeol JMS-DX303 ion source (3 kV accelerating potential) and the JMA3500 data system. A xenon atom beam source (6 kV accelerating potential) was used.
XH and 13C NMRSpectra XH and 13C NMRspectra were taken on Jeol JNM-GX400 (400 MHz and 100 MHz, respectively) spectrometers in D2O solution with TMSas an internal standard.
Results and Discussion
Characterization of Strain No. A-269 The strain No. A-269 forms well-developed aerial mycelia with spore chains in the form of compact spirals. Spores are cylindrical with spiny surfaces. In general, a brown colored growth developed well with a spore mass color of smoke gray on yeast -malt agar, oatmeal agar and glycerolasparagine agar. In carbon source utilization, good or moderate growth was observed with D-glucose, D-galactose, z-inositol, D-mannitol, salicin, sucrose and raffinose. L-Arabinose, D-xylose and rhamnose were not utilized by this strain. The growth of the strain occurs between 20°C and 43°C, and its optimum temperature was 37°C. The growth and sporulation occured at pH's ranging from 5.0 to 8.0 and its optimum pH was 6.0. Detailed properties, compared with the description of Streptomyces acidophilus^will be published in a separate paper. The characteristics of the strain were summarized inTable1.
Fermentation and Isolation
One liter of the seed culture was inoculated in a 30-liter jar fermentor containing 14 liters of the 
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Purified A-269A production medium. The fermentation was carried out at 28°C with aeration of 14 liters per minute and agitation of 350 rpm. After filtration of 48 hours fermentation broth, the filtrate was adjusted to pH 9.0 and adsorbed on 1 % active carbon. Active fractions were eluted with 70% methanolic acetic acid and concentrated in vacuo to give a brownish gray powder of crude A-269. The purified A-269Apreparation was obtained as a result of consecutive application of the following procedures; adsorption on an Amberlite IRC-50 (NH4+) column, elution with 0.5 n acetic acid, concentration of eluates in vacuo, adsorption on an Amberlite CG-50 (NH4+) column, elution with 0.05 n NH4OH, concentration of eluates in vacuo, precipitation with acetone and chromatography on a cellulose column using a solvent system of butanol -pyridine -water (3 : 6 :2). The isolation and purification procedures for purified A-269A is summarized in Fig. 1 . Physico-chemical and Biological Properties The antibiotic A-269Ais a colorless amorphous powder with the physico-chemical properties summarized in Table 2 .
The antimicrobial spectrum of A-269A is shown in Table 3 . The antibiotic is active mainly DEC. 1987 against Gram-negative bacteria, and in particular, E. coli or P. vulgaris against which the minimum inhibitory concentration were 1 or 5 A*g/ml, respectively.
Structure Determination
The IR spectrum of A-269Agave a similar absorption pattern to that of racemomycin A8). The hydrolysate (6 n HC1, 105°C, 12 hours) of A-269A was found to contain NH3 and sarcosine in 1 : 1 ratio and lesser amountsof an unidentified streptolidine-like compoundfrom the analysis by an amino acid analyzer (Hitachi KLA-3B). Sarcosine was identified as 2,4-dinitrophenylsarcosine. A-269A gave a FAB-MSspectrum with a (M+H)+ion at m\z 460, that corresponded to a molecular weight of 459. From the properties of A-269A mentioned above, it resembles the streptothricinlike antibiotic, LL-BL 1362), while it differs from SF-7019) in its optical activity, and in its molecular weight, which is the same as that of LL- Both 13C NMR10~12) and XH NMR13) studies have been described for antibiotics of the streptothricin family. Streptothricin F14) (racemomycin A) is a well-characterized antibiotic; most of its structural features have been knownfor many years14*15) and the last detail, the location of the carbamoyl group on the C-10 hydroxyl has recently been defined16'17).
The 13C NMR spectrum of A-269A is shown in Fig. 2 . The assignments of the carbon signals of A-269A, shown in Table 4 were based on the comparison with 13C chemical shifts for streptothricin F12-18) and LL-AC 54119). The proposed structures for A-269A (and A-269A') was shown in Fig. 3 , together with the structures of streptothricin F and LL-AC541 for references. The respective signals ascribable to C-9~13 (9'~13') on the amino sugar moiety along with C-6 (C-6') on the streptolidine part appeared as pairs of singlets in the 13C NMRspectrum of A-269A. Twocarbon signals due to the hydroxymethyl group on amino sugar at 5 60.9 and 64.6 could be unambiguously assigned to C-12 and C-12', respectively, by the intensive nuclei enhanced by polarization transfer method (INEPT, Fig. 4 ). From the facts mentioned above, A-269A was assumed to be a mixture of 10-carbamoyl compound (LL-BL 136) and 12'-carbamoyl compound (Fig. 3) . The XHNMRand FAB-MSspectra of A-269A were shown in Figs. 5 and 6, respectively. The fragmentation in the FAB-MSspectrum, m/z 171 (streptolidine fragment), mjz 290 (sarcosine-amino sugar fragment), mjz 389 (streptolidine-amino sugar fragment) and m/z 460 (M+H)+, also supported the proposed structures for A-269A. On the other hand, the preparation of A-269A showed a dumbbell-like inhibition zone only on the paper chromatogram using the solvent system of butanol -acetic acid -water (2 : 2 : 3) , in contrast to a single inhibition zone on other paper chromatograms. The upper zone of Rf, 0.80 and the lower zone of Rf, 0.70 in a dumbbell-like inhibition zone are termed A-269A and B, respectively (Fig. 7) . The preparation of A-269B recovered from the lower zone gave similar physico-chemical and biological properties to A-269A, in addition to the same FAB-MSspectrum (Tables 2, 3 and Fig. 6 ). It also Fig. 7 . Bioautograms of antibiotic A-269A and B. Solvent system; BuOH -AcOH -H2O (2 :2 : 3), development; ascending, 18 hours. gave a similar dumbbell-like inhibition zone to that of A-269Aon the paper chromatogram mentioned above. This phenomenon was assumed to be due to a tautomerism of the double bond on C-6 (C-6') in the streptolidine moiety.
